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resistance and lowers capacity loss at high discharge rates.
The crystallite size is preferably large, e.g., over 100 A, and
more preferably over 200 A. The larger the crystallite size
improves electrical properties. Crystallite size is strongly
correlated to the ion diffusion coefficient, a measure of how
freely lithium ions can be added to, or extracted from the
intercalation material.

[0210] While the above-described embodiments focus on
lithium-intercalation materials and, more specifically,
LiCo0,, it will be recognized that the some embodiments
are adaptable to other intercalation materials for producing
energy-storage devices. Other types of intercalation material
include LiMn,O,, V,Os, and carbonaceous materials,
lithium, lithium alloys, oxides, and nitrides Using the fun-
damental teachings herein, i.e., the in situ assist of the
growing film with appropriate energy and/or species of
ionized gasses, processes involving the manufacuture of
photovoltaic panels, supercapacitors/ultracapacitors, and
fuel cells could be made more robust and efficient. A
corresponding cost, fabrication efficiency, and performance
advantage can be gained.

[0211] For example, Solid Oxide Fuel Cells (SOFC)
require the manufacturer to deposit a ceramic material on a
support sturcture. See U.S. Pat. No. 6,007,683, incorporated
herein by reference. This ceramic is then coated with a
conductive material such as platinum, which is the catalyst
for the fuel cell. The cost of these materials and the effi-
ciency with which they conduct the appropriate ions from
one side of the cell to the other determines, in large measure,
the cost of manufacture and operation of the fuel cell. The
application of the techniques described hereino to a fuel cell
manufacturing process would yield substantially higher
quality catalyst with higher ionic transport capability. More-
over, the present techniques further provide the ability to
produce a thinner catalyst by virtue of the structural prop-
erties of materials deposited via the methods described
herein. This allows lower temperature operation of the fuel
cell, thus, widening product latitude.

[0212] Supercapacitor/ultracapacitor performance is also
enhanced by the application of the present techniques. See
e.g., U.S. Pat. No. 5,426,561, incorporated herein by refer-
ence. High energy density and high power density ultraca-
pacitors and supercapacitors are improved by reduction in
crystalline defects and improvement in the growth mecha-
nism such that the electrolyte layer could be significantly
thinned. This thinning improves the volumetric energy den-
sity of the device. The improved crystal sturcture enhances
the voltage stability of the electrolyte.

[0213] While some of the above embodiments include an
ion source for providing the focused energy to arriving
adatoms at a surface of a substrate to form films having
fewer defects and/or certain crystal properties, other source
of the focused energy are within the scope of some embodi-
ments of the present invention. Examples of such other
sources include high intensity photo sources, lasers, short
duration, high intensity (flash) heat sources, short duration
plasma sources. Each of these sources provides the required
energy to a film and does not harm previously deposited
layers, previously connected devices, or the susbtrate. In
some embodiments, these sources provide the energy to the
adatoms as they arrive at the surface on which the adatoms
will form a film.
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[0214] By way of introduction, one aspect of the invention
deals with the field of batteries and, more specifically, to the
use of a thin film battery for enclosures for devices and also
for devices which include an integrated battery.

[0215] FIG. 13 is an exploded perspective view of an
electronic device 1000 having a separate printed circuit
board 1010 and a separate battery 1020. The enclosure 1000
typically includes a first portion 1001 and a second portion
1002. The first portion 1001 may also be termed as a bottom
portion and typically may include pegs 1011 upon which the
printed circuit card 1010 rests. The pegs 1111 are also used
to position the printed circuit card 1010 with respect to the
bottom portion 1001 of the enclosure 1000. In addition,
there are typically several other sets of stops 1112, which are
used to position the battery 1020 with respect to the bottom
portion 1001 of the enclosure 1000. The second portion
1002 will include openings 1030 and 1032. The opening
1032 may be for a display such as an LCD or liquid crystal
display (not shown in FIG. 13). The opening 1030 is
typically for an access panel 1040, which fits within the
opening 1030. The access panel 1040 provides access to the
battery 1020. The printed circuit board 1010 includes a
battery connector 1022, which fits over the terminals of the
battery 1020. The battery connector 1022 provides an appro-
priate amount of current to the electrical components on the
printed circuit board 1010. The second portion 1002 of the
enclosure 1000 includes several plastic hooks, which are
used to mate the second portion 1002 with the first portion
1001 to form the enclosure 1000. The prongs or hooks 1050
fit within corresponding slots 1052 on the first portion 1001
of the enclosure 1000.

[0216] These enclosures are typically made of plastic, and
housed within the enclosure 1000 is a separate battery 1020
and a separate printed circuit board 1010. These particular
types of devices have several problems. First of all, the
whole housing or enclosure, or at least a portion of it, has to
be removed in order to replace a battery or in order to
recharge a battery. The batteries 1020 typically include a
gel-type electrolyte which can be very toxic and dangerous
and, for that reason, difficult to dispose. From a manufac-
turing standpoint, there is a need to assemble many parts,
including the separate circuit board 1010 and a battery 1020
and an LCD (not shown). These also must be accurately
placed within the first portion 1001 to produce a quality-
looking enclosure 1000 for the entire electrical device. Each
time a separate component must be placed together or into
one portion or a first portion of the device requires an
additional process step. In addition, mating the second
portion 1002 of the enclosure 1000 with the first portion
1001 is still a further process device. From a manufacturing
point, it would be advantageous if there were less process
steps involved in manufacturing an electronic device such as
the one shown. With less manufacturing steps, the device
can be made more simply and more cost effective.

[0217] Still a further disadvantage is that the separate
components, such as the separate printed circuit card 1010
and the separate battery 1020, require a lot of space in terms
of the enclosure. The tendency these days is to form elec-
tronic products or electronic devices that save on space. In
most instances, a smaller electronic device is better than a
larger electronic device. Therefore, there is a need for a



